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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automated 
fault-tolerant method for forming a physical backup copy 
of a source DASD volume. 

SOLUTION: Instant virtual copy, held back of a source 
volume identifies (ID) is executed, and a physical tape 
backup copy, to which the source volume ID are 
reintroduced, is formed from the instant virtual copy, so 
that a backup copy of a source data volume is formed. 
The backup copy is not, therefore, formed by various 
commands issued by a system manager, but formed in 
processes automated by a machine, which results in low 
cost and low in possibility of errors. By discriminating 
the volume ID in the middle of intermediate copying 
steps, since there will not be troubles by a storage 
subsidiary system will not bring out a source or, 
temporary copy having trouble-causing in discriminable 
volume Ids,, this device is more fault-tolerant. 
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-T^xV y?l 2 8\Z&ft£tiZ> Q LSAfSfyb- 

SfSrDASD^ 0 4(OSfLV^7 3/^^«ff 40 ® 

[0026] f)*«4:7^ ytfr * 7 f — ^teassa 

{^fflLT, ^H/-^«7^tl01, DASD^ 

i^iu, ^i^^itl^y^yMi so 



tta^3^xV v^/U • 7-^telgl2 0 0<£>^— K 

9^7 • ^ y y h is ± iff SSSic i o t J 
ix5 ioSfcUtt©7r^A^ 7-^*l£Ita 

[0 0 2 7] &9A> «7-^«l2 0 Ofcltt, 
* H/- i/2 0 4{£jR-&$*bfc, v^D/Dt^tS 

U—^2 0 6&5>mr^#«tt^ h U-v?2 0 
ix5 e ffiiiT^i?^ • ^ h i/— v/2 0 6 ^4, y\/¥J* 
>7?±x-**}) ( CR AMj ) k&X* 

^iir^-fe^ • * h u-i/2 o 6tt, /p-fe^t2 

Ofc«fflf4ri:as-C#So W*tt^h^2 0 8 

^Mrtm^o 7V^;i-7-?iiII2 0 

OKIt 7 P o-lr^ih2 0 2a*xV 7-^Mg 
g2 0 0<T>ftM<Dfa<D^- K!?x7i:7-^^*t5 

[0 0 2 8] ftfrttftWJSORMKta^feb-T, 

**wo«ffla*bifcK*i"ic*4«*rt©awt 1 ^ 
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7?^* ■ * h U-i>2 0 6ioJ;UqF]?3£t4* h U~ V s 

2 0 8(D-;fr£|&i;-f Si ir^T't, 

•^2 0 4^, ■y°a±y^-2 0 2 K-C|g^6- 

t ft v 1 , f-c^/i" * ms^s 200 <Dmuz 

[0 0 2 9J I^SlHlSS 

0 OWf-HI S<Oti, n^f^.— 
^Sff$^5#^-C-ii7i<!^SlH]f&^ffi-t-?) <) iiS. 10 

*£*1-5#£fflifcfltt*»la|g& ( TaS ICj ) Srffl 
ASICti, CMOS, TTL, VLSI, £fcfi&J<£> 
.fctt, 7Vy^;Hft«f->^ ( TDSPJ ) , "T 

77V7>-^-F '7N { TFPGAJ ) , 7°n^' 20 

7-7 7">ii37 wr ( rpLAj ) , ■td&umWMft'S 

StlSo 

[0 0 3 0] fift 

-y, • #>J I D%WmA£tltc#& : !gs<y97y 

Wot, y-^DASD*l rL — J*<D/<y9 7 y? • 30 
=>tr-£fEj&-f 5, ilMts^ftfc:?;*— • huyv 

* Y • y?7i,|^t5l£i'^ffl^l4?r*t5 

i)K m.W^r$tzmm<OVtm*, T-7° ■ ;<y97y-f 

[0 0 3 1] 

v^A- • 7-^iaigf 2 OOtictHtt^tl 40 
5, CPU 1 2 2£, W^%^<r>"y-9-^^%^ 
■f 5 i 5 fcfbfls $ * 5 r t K i o T Hftf 5 £ £ is t? # 

ifctfi z. iiST?#5„ riitHLt, ttS©ill 
fi, *-f y— * ■ i D&ise^itfc.'i' 

1 D*nmA£tltz#&®T-7 ■ s<*97 y? > t° 
T, y-^DASDTKU ; *-A,<D;<y9 7y7' • => t°- 
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hi- a. 

[0 0 3 2] r<7^f^i^fr^Ci, 0U:itf, BiigT* 
tT. • 7M/-^2 0 6(Cj;oTf CPU12 
2P^^^^5RAM (H^it-f) Srtft^r i#T'£ 
-So ^WttfriJK:, ift4r£, /otyD-2 02CJ:ot 

hU—is • T'-JXtry h 3 0 0 (El 4) ft ^(OgiJOffi-g- 

-v>2 0 6, m%=f-9 • ^ V u-i/ • *f4X.9y h 3 

0 0, £ ttte<©±Jgff «0 ¥th^-a-£thZ> S-g-T- 1 , 

tt, i*4iOTi7-^ ■7M^-^^7-f7l:« 

r^s- K • TJX9] , RAID71/ 
■Y, SfcfiSiJWDASD) , ^-r-y^/cltTt^r- 

•?tiz<r>mz7 9*x - * v \y~ ; y, n^wm^nm* 

tl) (#'J;tf4'ROM, E P ROM, SfcttEEPRO 
M) , %=rj*9 • 7sYV-~y (1?iJx.[iCD-ROM, 
WORM, DVD, 7-fv } ^^7-^) , IS 

9 M*mm k 7 7- a 91$ i. U^x *? 9 Adifll <75 y y ^ 

*58W<oE^©HJ6JK«6-t?t4. WttpTUMt-frft, rcj 
4 if©f gi»?> a ^$^fc ^ 7 h.l)i7 • ^7*-^ 

[oo33] ^aniss 

fi, A^3lfTfc7'o-fey^Srttffl-j-ari/j:<, Hani 

maieiss^, cpui 2 2rtTHite$ix, #^0^0 

[0 0 3 4] Wlft->- 9^7. - mM 
Jkitlcti, #|g?^tt, • A I D^» 

FW7yf^MSfft5. 

[0 0 3 5] y — * • tJOJ Afi, 4 0 2(C<toT^ 

$ixSo y— * • a-A4 0 2icfi, na/Siia.- 

^Mtt, DASD7H/-yl0 4rt©i*i!f7^^^ 
»c#fti"S„ y 9t—9 ■ ^ M/— v^l 2 4|:loT, 
y — ^ • **y ^-AcO|^aD>r— -> 3 yiDASDXF 

u-^/i 0 4±©^S6*)^:eSry y^ts^ yf-; > 
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So y— * • a — Afctt, AID4 04^ 

[0 0 3 6 ] SID, P£JI* h ^ — ' '^rA 100 
ijS % FUSHC0PY*fcttSNAPSH0T4£<D^ y^fls hWl 

3tr— o 6SrHffi"-5o 

tr— #y a i D4 o 4«?-^5; h 

V ' *y^-A4 0 8 Srfcfcb U 
Z<Oi&Mjr — tfy F - *ya-A4 0 80^'!i ^~ J* I 
D4 10lt y-7(O*ya-AID40 4 i:Ii5rt 

4 10(^)^\ r Bj T*fc5o -O^^ h{R3B=» tT 
— Kjf^4 0 6£>— g|5 1 LT, #!la-AID4 04^ 
\&%9 — >fv V - ^-ix4 0 8(w= k°— Six 
rixte, sK'J a— A I D<7>»@ffi: UTft^Six*: 
tOt:^?iv^$ixfcp>>-— >a >4 12 fc=i fcT— $*x 
& 0 20 
[0 0 3 7] ftfc, »f^4 1 4£HfTLT. (Eft*-y 
y h • tK U a-A4 0 8^^h°-i-sr ttiotM 
8^7^7 7^ • *y a-A4 1 6?rMt5 0 rcOK 
<f4 1 4 m BSixfcD^r— y4i 2 60aKII a — 

a I D^^titfebix, rix*s, *fi8/<^7^' 
#y ^-^4 i 6KH»A**t5 0 stsw 

tCV-^ ■ jRy ^L-i.4 0 2 tWl^m&^vtT y-7 
• tf?y a-—^ 4 1 6 "CfeSo 

[0 0 3 8] Home Area Architecture A (DShafc 
tt, lbfMl4©ftfc:, iiflP©|6f^4 2 0SrHtTl"Sr 30 
4riS"C#a 0 »f^4 2 0-ett, <E®*-^y 

h • tfy a— a 4 o 8 tB8fi5-t"5B8ftr-^n 2 6co 

* * M B1" 5 Cl £ i o T , FLASHCOPYBMR £ * 9 ?B 
-To h • #Ja-A40 8*>B!Hfcas«fc9r 

H^ftSSMH^ v-^x^^Home Area Architecture^ 
h '#f!/3L-A4 0 8*DASD7M/-^10 4C§8 

aw^^yr^y^i 2 8^, 
Ioo3 9].#«3iric, ro&s-cte, y-*-# 40 

!)a-A4 0 2^#!)a-iNlD4 0 4^ 

OJjfy a-ix I D4 1 03i?ftfflSiX5WT, 7*- /H* 

h • #y a-A4 0 8<75f^J*ftfc*^5/^xAfc»*4* 
iSS^-y^ h • #^-A4 0 8<fc 
y^./S!Ja-A4 0 2^ S45#!ia-AID4 
0 4 t^'y rx — A I D4 1 0£:3r1-5<7)-C\ ^ttfeO^ 

VhffiS=»b°-i(if^4 0 6, 1^4 14, JSitflBlfM 50 
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.20^ AfH©*^-*A^ftL-c\ awaoti 
■Mb^ixa. 

Bee, if y-^ • #y a-A i D*tse$*xfc>f ^ 

HEffl = if— SrHfif U y-^-#!Ja 
-A I D^S^AStLfc^iSx-y - *yP7y-7 • = 

T\ y— ^DASD*!) a— J*<b/<y9 7y7 • 3 t°— 
Srfl^J5ai"5, 7i— ;uh • hi/? > h 1 o<7}#] 

*WHlSJKllSSr*"t*fiil*W4v'— 5 o o Sr^-f 0 
fftWSrffi^fci-Sfcftt, *B3ixfc«RfcU^ 1216 
(Dm*. ±T*!ft93 LfcRE* h U— • is XT J* 10 0 
(Ull) 

[0 0 4 1] ^>-^r>^ 5 0 0H, ^7^/5 0 2 TM 
h • 101 iaoTSra^H5o A 

Ai»faot, ^ ^ r y a s *l 5 y - ^ ^it 
[0042] Ty^-^ay^Mcisct, 

7°5 0 2 ^ y*-MtJI«, . T^y^r-^g 

02^, ^--<i/— ^ • 1 i 2-e^v 

-^^ioT#»)A^$^x5^-^V M-ioT h y 
-^ID4 0 4O»giK «*4HtT@W^7>— 

iz-^^^-^ioici^^vyKA^ tflashc 

0PY WITH SAFE BACKUP] WSffiSr'&fea r. t *S"C# 5. 
[0 0 4 3] ^xy^5 0 2<^*lJ»(OgKfcJS« : bT, 

fc5tt^*s^frSixS 0 i«m i<^T77 s 504 
^15 10^ sEJ»ft*-^u-^A*4UK:, 

0 1^ CPU1 2 2fC^xy^5 0 4 SrHfTl"* J: 5 

"t), CPU122H #y a — ^ I D4 0 4<Dig$lJ£;fX 
fcy-^^-f>-^^>h{gffl^t: 0 -^^fir-r^o 

^5 o 4<?M v^^^Hisffli^t 0 -^, y-7^ya 

— I D4 0 4^{gffl^— h • /Ky a-A4 0 8C 
"Ctt, ^777 P 5 0 4^ TN0 COPY VOLIDj t^>3 

# -esNAPSHOTtbtf; ^xfan-^t^x^xmrti-^ 

Zktf7?%Z> 0 Home Area Architectureil±tT:^4, 
^5 0 4^, fNO COPY VOLIDj t/i/ay#§ "CFLA 
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SHC0PY£{£ffl-f 5 ZkK «fc otHtft 5 - t iS"C# So 
ftiSiltRi LT> Home Area Architecture^il'giC s {g 

«#y^-A(&uME» (»«) =»tr— ©etb^ricofc* 

^y^7^KfiWW<t:ftl^ TNO COP 

t^lo^t/v/ayt), ^ry7 P 5 0 4CJ;oT, {g 
h'*!)a-A4 0 8rt<0B£ftfcP<5r—v' 
a >^^U zr-A I D 4 0 4 0ftt^^ t°— r-Sfcfetc: 

fi, CPU122*, rcOD^r-v-a ^Sr#y a — A I 10 
y ^ & <£> # y :* - A ^ y 9 7 f - * if ffi \z = t° - -f 5 

0 4(DW}m*. y a — A I D 4 1 OtfsR'J a — A 

a — A I D 4 0 4COP^]S^g$tl^n^r— > 3 >4 1 2 20 

fcffai-5<R«* — h • sKy ^-A4 0 8 

-To 

[0 0 4 4] CPU12 2^ ^73/^5 0 4^71 

y n. — Att, 7* • * h V s 10 8 (El^oil 
9) s DASD^M^-i/104, *fcttB'J<BiiSft'* 
ytTy-f • * h V- v> • D^-> 3 y{cMt5Ii 
*s-e#5o HI^O^JT^, ^M^-^-v^-^lO 
1395 (xr^7 P 5 0 6) , DASD^y^P-7 1 0 2 30 
fci^r-;/ • 10 6^ &m*-#y ^ 

• #y ^-^4 o 8tr©i^y-^tLtftfflL 

X\ »<^7^- #y A4 1 6S:f^j*1-5 
«t5^^t"5o -ixtt, fiRfiFULL VOLUMEDUMPftfE 

* & ttBACKUPlbf^ £ UtT-r Swtlciot it 

#-C#5o L*>U ^hU-^'V^^tlOlU 
DASD^yhP-710 2ti±i;r-^' ^ > h 
7 1 0 6iC N {Effl^— ^s/ h • #y ^-A4 0 8rt<DRt 
Sten/r-ya > 4 1 2<7)y — * • «K y ^— A I D£ 

!td^® 9, H$ixfcci-jr— -> 3 y4i 2^y-^ ■ #y 40 

rr-A I DS:f-y • s<yJ?T y~f • 3 t°— 4 1 8 

y i DG>anr*>»Bfr4 i 8tffiAt5riCi 

ti\ »lW(:y-7 • *ya-i^4 0 2 irRl^NgiB 

[0 0 4 5 ] Home Area Architecture^^ J*<D&&lZ 
at. ^77^5 0 6^11, yZfb 0 8£H 

tr-rsrtas-cts. ^77^5 0 8m 

fcffl*— h • ^y a-A4 o 8^H#-r6^«r- 

7>12 6^^S»t5:^aoT, 50 
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Da-A4 0 2 h '*!)a-A4 0 8O 

m COFLASHC0PY H# £ K 9 ^ ^7^7^5 0 8^ 

[0 0 4 6] &<D%mfm 

[0 0 4 7] tt*<hLX, *«W«>«ric»-BBL,-caT 

[oo4 8] (i) iit^x^ bmmi-^tsy- 

x ■ 7 — * • t^x^ Y<D/<y9Ty? • = f — Sr^ 
45*^31^ HtSUT-tfltjIBIIl^y^^^ hf®S'J^- 

^n^tifcfta^tf, ffliBy-^ • 7-^ • 

LTOTS^f HSffl= t^OTt5^7 7 

h»9J^©fl&!ai»Sixfc*ftS:BE*S577y^4:. tu 
K^<y^7^/7° • ^ \Z—0>Hr7*J=.>? hmftftk LTfj 

^; sufB-r h«^t o ^^i^7^777 p 

(2) Mt^<y?Tyy° - Btft^-^ifcff 
^*ix5, ±12 (1) i-IB«^^ffio 

co^ hu— ^»Brfc#Ki"S. ±IB (i) ^|B*<7>* 

(4) MtlJ ^^f^hUm^t'-ZftrfL-fZ^yy 
tf^ Home Area Architecture/^ >^:J3££W V 

y7'Sr$tp±E (1) (cfe«c»^& 0 

(5) fitIIE^>^;?>b<Sffi 3tr-Srff*i-*^yy ^ 
*J <£ U^mllE^lS/^ ~y?7-y7°- => t°- ^ftj^f 5 ^ x y 

. Hi- © AAJHWKtt:* LT g till: $ tttz ->-^ > 
LT*tT$tt5±fe (i) tsa*©*ssfe. 

(6) fitey-^. • r— ^ • Xy'isx.v- htf. 7 s — to 
na#y a-Aft^tp, ±13 (i) icte«©^ft 0 

(7) y — ^ • T — £ • KDZtl^tltf*?* 
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■pftfflts^y 7 y ^stfco t, itusay-* -7=' 

-y -^i? h ©iiufB--, y v h{gffl=> f— S:^ 

i&u May-* • x-y ■ t/^i? h©stgij^*j«t 
tr-r >*y > us® 3 tr-owsiJ^iiiittniBaiJi-a 
*Tv-fh. HufB-Y >*y > ng?£3 tr-*»e>*a/<y 

97yV°- =>f— &fNtU Bfiffly — * • t^i^ h 
©^S'rf-Sr^y yTyy • => f-©ftSiJ^ £ LTgtbW 

i-s^yy 5*x ^^tr^feo 

(8) fflffiy-^ • x-y • yyy^y h©!iSijyfc,}; 
t/ilE-f ^*y v h{g$3 t'-©!&Sijy£l2:»iy-5*x 10 

£bt^ May-* • x-y • -fray's. 9 h<D 
m&fti, fflftJ^xfyViBM^z'—PvD^ yyy^ 

y b mm=t fit* t»€ * ftx v ^ ir ^iei*ijgff -r s 
^T7/^*> stifey-^ • x-y • at-yy^y h© 

»»Jx Sr ff*At5^fym WtaiElt^Bff b Stjffi 

y-jx • t^x^ h©SufBf®sjy£-y 3-^t5:i 

«r£tr-L1E (7) \ctm<Dj5m. 

O) «i^x^ Misuy^tf y-* -x-y • 

la^ii^ffl^p yy ASr.i5«i-sffie«E#^&o 

*yyxy mau^iWEJBi*^*^ misj^ob 
$tt/t*m*^tf, luffiy-^. • x-y • t^i? h 
(75, ^>*y> h<£S^t°-£ffr&y£*xyy,y * 

TfJIE-Y y ^ HEffl3 5*x 7 7" t . 

ftJE-Y y >" h {Sffi = t c -£> <t tffJlE^ y97yV° • 

a tr-©4>fc< t 1 i o^bgiiEJB i yyy^y hiffisu 

y©itfJfB®£ttfc*!&£^&5;*xyy<y iitJiB^y 30 
97y7° ■ =>¥-ff)*7*i?*9 hm%rt-t LTiiufSIBl 
yyy^y HaifT-SrW*A-f5^yy 4: ffl 
IB-i y >- f-^b^lS^^ y 97 y~f ' =f 

-^fm-rs^xyyt^tf, flr#&ttHtt. 
do) wie^s/ yr-^y • Bsis-r— y±t 

ffo*£it5y±lB (9) KK*©i£#. 

(l 1) B9!BBS^fc*S*s, t^ii? HM'J^*-^ 
tffc«>{cit£$:ft,TV^\ H&lB-f >*y ^ HB»3t 0 

-©* hu-i^iBrfcHfei-s, ±ta (9) icfa«©*i 

fro 40 

( 1 2 ) Bui e-r > * y > ksjb = f- £ ft&t z> * x y 

y^ % Home Area Architecture/^^ yf-f >y'*3it>V 

>*y >• h&sy-y • 3e-»MH5^Ty 

xyy-£tf±IB (9) £«£«©&*. 

(13) ilS^y^^vUgS^^-^^ts^ry 

y J: tfiM2*S'< y y T y 7° • => f - £ <1^y 5 * x 
y £-©A;W LT ilMbSfrfc y 
LXmfi£tlZ>±m (9) KHB*fe©l£#. 

(i 4) Huf£y — .x • x-y • t/yi^ 50 
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©b^S*'!; a-^Sr^tf, ±fS (9) fcffitt©«Cft 0 
(15) Bi^yv^y hW&Vftr&try—x • x-y 

yy^y h«sij ; f-©iBi$tbfc*ia*r-&tf. MiBy-^ • 
y-y • t7*i>i^ h©, v^.y > tr— Srft 

y^fc*©y-^t LTiijfB-r>^y> r-^gffl^ 

Xfwifcs< y97 ' y y • = f— ©'>^ < £ t> 1 o^^fjfB 
1 t^^i y MiS'J^©fIfBl.$tufc*iJ,^K^-®-5 
T-T yT'b, wili^ y 9 7 y y • => f— ©^-y v?a y h 
ItSU^ir LTitUfElfH ^y-y^y HMfl^f «rS*Ai-S 
yy t^r-a^-, SufB-T y V f-^b^ 



(16) ^Hz-y-^rAffcoT, '>''<£<£ tl 

1 1 io©y^ y^;u • y— y • * h u— v?t» ititB^. 

h v-'y ■ 3yFD-7i:^^fc^ h u-y • -v-^ 

— y-rir^-^y^ BuiB^ b u— y • -y-v#, n 
^-yy^y hwpj^sr^try-^ • y-y • yyy^y 
h © . rntzn i ^- y y * y ntsu^ t m 4 s ^- y y * y 
h K9J-7- 1 mm i y y y ^ y h mm=F <om $ jxfc *a 

Sr-g-tf-Y V^.y > h^S^ 1 k°-^tufB^ h y^T# 
j&ys J: 5 ^mlfB^ > h 3 — 7 (rtg^y^^y yy£, 
#-Kffi/< y97yf- 3 f - Srf^fiS,1" 5/cfe©y-^t 

l x mit e w ^ * y > h (Sffl 3 f - ^ -r 5 y y y 

£ , miE^C ^ y y h 3 t°- *3 i r/SulB/^ y y T y 

y • t°-©y^< 1 1> 1 ots^mib^ 1 ty^i y h 
ftsw©B * htcmm, zmz-m. z * y y y t , luta^ y 
97 yf - 3t°-©yyyiy Migijy t LTttjfEJgi 
^-yy^y ntgijy^s^Ays^xyyir^y/ to 
IB-r y^^y hffiffl-3 A»e,<^a^ y97 yf ■ 3 f 

— Sr^i-5<t 5 flfB ^yFo-7 (Cfa^y 3 ^ y y 

yt, ^tf/<y^7 7/fiMitft5J; 5icypy 

(17) Butayy yy/w • y-y • ^ h u-^k Log 

Structured Array £ LTWfife^ttS, ±IB (16) idfB 
tt©gg 0 

(is) ttifByy yy^u • y-y • * h u— y^ N Home 

Area Architecture t LTWjsSc^H-Ss ±fB (16) IC 

(19) ^ h i/—/' • y^7Atfcot, yyyy/t-- 
f-^^fts^ifai, me* 1 
»-rsai2*st, usi^-y^iy M$»iy*^tpy- 
^ • y— y • t^yx^ h© N sufB^iyyy^y hit 
sij^ir^^syyy^y h^suy £ tuiBm 1 ^-y y^ y 
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£ t 1 oa»e>flHEJ|5 1 ^-^i?^^ hflfiSU^oH 
[H l ] ^B^t-iS* h L — v> • ->^x^O/^- K£ 

'So 

[12] ft*&fiS-c-a*q<&, y-^-^y^-A, 

[El 3] «Ki;i5f>f^;l" x-^^a««W^*20 
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[05] *«B^<y?7y^«ffl^4SB©t-e 

402 ^ • ssy a— in 

4 0 4 — A I D 

4 0 6 >*?^vm&^ tr— ttft 

4 0 8 m&f-tfy h ■ sRU » — A 

4 10 y a — * I D 

4 12 UtltP^r-Vay 

4 14 

4 l 6 »<y^7^ ' spy ^ — A 

4 1 8 ii^C0»FJT 
4 2 0 
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